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Push FPW Repair of Fusion Weld Defect and FSW Key Hole 
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Friction Plug Welding Process 
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Push FPW Repair of FSW Key Hole 



-0.315” Pin Height 
- 0.426” Pin Depth 
-1.11” Shoulder Diameter 










Used 2219 Frame as a consumable 
anvil for forging plug flash 














FPW Process Development on Thin & Thick Gages 
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FPW Process Development 
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Microstructure and Microhardness Profile of FPW 
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AI 3 Zr particles Al^r particles & dislocations 













Hardness profile of a triple plug stitch in 2195/2219 weldment 



Residual Stress on Triple Stitch FPW 





Mechanical Properties of FPW 
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• 0.2” HAZ: Partial dissolution of 0' 

HAZ in 2219 plate is narrower than that in 2195 plate. It may be 
attributed to the higher conductivity of 2219. 





Hardness profile of a 2195 plug in a 0.230 inch 2219 plate 







Mechanical Properties of FPW 





Mechanical Properties of FPW 









Hardness profile of a triple plug stitch in 2195/2219 weldment 





Mechanical Properties of FPW 



Plug Spacing (in.) 








Mechanical Properties of FPW 
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Mechanical Properties of FPW 


<N 



ooooooooo 

SPQQQQOOO 

OON(OLO^COC\|r 

i s> i ‘sm 



!«i ‘sin 




